A black chert was collected from two localities within the Gamohaan Formation, Kaapvaal that outcropped continuously over at least tens of meters at the Kuruman location (although the full extent was not measured), but also showed continuity over the ~80 km between the two localities. The chert is situated within a carbonate unit with sets of contorted fossil microbial mat structures interpreted as being deposited in deep water (Fig. DR1-D, Sumner, 1997 ). In addition, the finely layered nature (Fig. DR1-E and F) and extent of the unit provide evidence for deepwater deposition. Evidence for the activity of sulfur metabolism and that the fossils discovered here were sulfur oxidizers comes from the presence of pyrite-rich layers and nodules (now oxidized to Fe-oxides) present adjacent to the chert layer (Fig. DR1-D) . Finely disseminated pyrite also occurs occasionally within the chert layers. It was from these layers that Kaufman et al. (2007) and Kamber and Whitehouse (2007) measured multiple sulfur isotopes of pyrite (see the Discussion section in the main text for more details).
. Photomicrographs of selected large coccoidal fossils from the Gamohaan Formation imaged in thin sections cut parallel to the bedding plane. Fossils in panels A and B are the same as those in Fig. 2A and B in the main text. Fossils in panels A-EE imaged using a 20X or 40X objective. Scale bar in A is 25 !m and applies to all panels. All fossils are housed at the University of Cincinnati. See Table DR1 for thin section and stage coordinate information for each figured specimen. 
Specimen locations
All specimens are housed in the PASTBIO Lab run by Andrew Czaja at the University of Cincinnati. Table DR1 lists the thin section ID and stage coordinates for each imaged specimen. All samples were located using an Olympus BX53 upright research microscope in the PASTBIO Lab. Fossil aspect ratios Figure DR4 . Aspect ratio of fossils reported here, defined as the ratio of the short to long axes of the wellpreserved fossils imaged in bedding plane thin sections. Only fossils imaged in thin sections cut parallel to the bedding plane are included in these compilations.
Confocal microscopy and image processing
Confocal laser scanning microscopic images were collected with an Olympus FV1200 microscope (Olympus, Inc., Shinjuku, Japan) using a 559 nm laser and a 60X oil immersion lens and no filter. The fossils did not produce sufficient fluorescence with excitation by 458, 488, 514, 559, or 633 nm lasers to produce useful images, unlike some less thermally altered fossils (e.g., Schopf et al., 2006; Schopf and Kudryavtsev, 2009; Schopf et al., 2016) . Thus, reflected light images were produced. Two-dimensional images were collected with a confocal aperture of 65 µm. The effective maximum depth to which fossils could be imaged is 70 µm, due to attenuation of the signal caused by scattering of the laser light. Each original 2D image contained significant "noise" in the form of scattered light from kerogen or other objects in the surrounding matrix. Because this "noise" was caused by the same phenomenon as what produced the "signal", it could not be tuned out. The result was a 3D image that was greatly obscured.
Transmitted light images were collected at the same focal depths and fields of view as the fluorescence images for each image slice. These were compared to the CLSM images and the "noise" was manually erased from each slice using ImageJ software (v. 1.50). Care was taken to be conservative and leave in all parts of the fossil, with the result that there are occasional artifacts in some of the animations.
Three-dimensional image animations are attached as separate movie files. Images were collected with different x-y resolutions and z-spacings depending on the size of the fossil. Fossil animation A, which is also illustrated in Figure 2A and Figure DR2 -A, was created from 138 x-y CLSM images of 756 x 643 pixels each (x-y pixel spacing of 0.265 µm and z-spacing of 0.4 µm). Animation B, also illustrated in Figure 2G and Figure DR2 -GG, was created from 65 x-y CLSM images of 757 x 510 pixels each (x-y pixel spacing of 0.106 µm and a z-spacing of 0.31 µm). Animation C, also illustrated in Figure 2N and Figure 
Raman Index of Preservation
Fossil coccoids and background kerogen in the matrix were analyzed by Raman spectroscopy as described in the main text. The Raman spectra were collected by use of an Olympus BX41 microscope attached to the Horiba T64000 system (Horiba, Inc., Edison, NJ) with a 50X long working distance objective (NA = 0.50). Data were collected and processed using the software LabSpec (v.5; Horiba, Inc., Edison, NJ). To compare to previously published Raman spectra, the Raman spectra measured in this study were corrected with the system's response function, which was measured with a calibrated halogen light source. The relative degree of thermal alteration of the fossils was defined using the Raman Index of Preservation (RIP; Schopf et al., 2005) . Backgrounds were minimal and were corrected by subtracting a simple linear baseline. Contributions from the minor quartz peak at ~1160 cm -1 were removed and spectral areas were integrated between 1100 and 1300 cm -1 (α value) and between 1300 and 1370 cm -1 (γ value). The RIP value was originally defined as the ratio of these two values (α/γ) normalized to a set of fossils of varying degrees of thermal alteration to make the fossils range in RIP from 1 to 9, with 9 being less thermally altered and 1 being more thermally altered (Schopf et al., 2005) . To put the Gamohaan fossils on this scale a regression was fit to the RIP and integrals for the standard fossil data and the equation RIP = 7.6866*(α/γ). Table DR2 shows the average RIP values measured for fossils and background kerogen showing that they are all consistent and thus experienced the same degree of alteration. 
